FROM time to time clinicians have drawn attention to the liability of tuberculosis developing after an injury at such sites as the bones, joints, epididymis, chest wall (pleurisy) and head (meningitis) and have stressed the fact that the trauma was usually of a trivial nature (Keen, 1906; Watson-Cheyne, 191 1; Hamburger, 1912; Borthwick, 1945) . Krause (1899) , who repeated the classical yet controversial experiments of Schuller (1880) , showed in rabbits and in guinea-pigs infected with tuberculosis that the disease rarely if ever occurred at the site of fracture but was frequent in joints which had been wrenched. More recently Debre et al. (1951a) have again drawn attention in a case, which was well investigated, to the effect of trauma localizing a tuberculous infection at the seat of injury.
The same is true of syphilis, gummata occurring at the site of trivial injury, for example on the forehead due to touching the ground many times daily during devotional practices (Lacapere and Laurent, 1918) , or in scars (Chesney et al., 1928) , or in tattooed areas (Aoki, 1912; Keidel and Zimmermann, 1918) though in such cases the areas tattooed with pigments containing mercury (e.g. cinnabar) remained free from lesions. As in tuberculosis, these observations have been confirmed by experimental work on the part of some of the above authors. Secondary lesions have been reported at the site of injury in many other infections-typhoid, the pyogenic group, and also those due to the viruses, as was reported as long ago as 1804 by Jenner in the case of vaccinia.
The explanation usually given is that the injury produces a "locus minoris resistentiae"a venerable expression, hoary with age, which means but little.
My interest in this problem, as far as it concerns tuberculosis, was stimulated by the publication of a case by Ebril and Elek (1946) in which tuberculosis occurred at the site of a penicillin injection. They stated: "The source of the infection was in all probability either the penicillin or the apparatus for its administration." Others have reported similar cases (Hounslow, 1946; Coope and Hindenach, 1947; Forbes and Strange, 1949; Douglas, 1950; and gikl and Vanek, 1950) , and opinion varies among those authors as to whether the infection was autogenous or exogenous. The case described, however, by Coope and Hindenach in which tuberculous abscesses developed in both thighs at the site of injections suggests a hematogenous origin. The tubercle bacillus had been typed and proved to be human in only one of the reported cases (Forbes and Strange). Debre et al. (1951b) have reviewed the literature of syringe-borne tuberculosis, to which attention was first drawn by Bigger et al. (1940a) . During 1947 to 1948 I was asked to investigate three cases of tuberculous abscesses occurring at the site of penicillin injections. The salient features of these cases are as follows:
Case I.-Male, aged 20. Active pulmonary tuberculosis with positive sputum (human type of bacillus). Treated for boils with penicillin injections into the outer aspect of thighs. About four weeks after cessation of treatment an abscess developed in each thigh in the region of the injections, from which human type of tubercle bacilli were isolated in pure culture. Case II.-Boy, aged 14. Cervical abscess with enlarged glands. Clinically this was thought to be pyogenic and penicillin injections were given. In tissue taken from the lesion pyogenic cocci as well as human type of tubercle bacilli were isolated; histologically typical tubercle follicles were present. The penicillin injections had been given into the buttock, and about six weeks after the cessation of treatment an abscess developed in that region from which human type of tubercle bacilli were isolated in pure culture. Case III.-Female, aged 28. Treated for a pyogenic infection of a wound by penicillin injections into the outer aspect of thighs. An abscess developed in both thighs about eight weeks after the last injection; human type of tubercle bacilli were isolated from each abscess. After the thighabscesses were proved to be tuberculous, radiological examination showed a healing lesion in the upper lobe of the left lung, but no tubercle bacilli were ever obtained from the scanty sputum.
These cases, particularly Cases I and III, in which tuberculous abscesses were present in each thigh, suggested to me that the infection at the site of the penicillin injection was almost certainly hematogenous. The first two cases occurred in hospitals where the syringes were reserved exclusively for injections and were boiled for at least ten minutes before being used. The third case occurred in the domiciliary practice of a practitioner who used 62 Proceedings of the Royal Society of Medicine 2 only one particular syringe for injection, washing out the syringe and needle several times after use with surgical spirit, a procedure which, as pointed out by Bigger et al. (1940b) , is not sufficient to kill tubercle bacilli.
Tuberculous lesions in muscles are a rarity and the literature, chiefly Italian, has been reviewed by Cortessi and Venturi (1948) , who collected 92 cases and added 2 of their own. Some of their cases, apart from those due to trauma may, however, have been of the nature of syringe-borne tuberculosis, as the tuberculous lesions at the site of injection followed auto-therapy, anti-typhoid vaccination, &c. The authors concluded, however, that all the infections were heematogenous, owing to the presence in a proportion of the cases of tuberculous lesions elsewhere (lungs, glands and bones).
The possibility suggested itself to me of finding if experimental tuberculosis could be localized at the site of various types of injury, in particular those due to injections of penicillin and other substances as the trauma due to this procedure was minimal. A series of experiments was accordingly carried out, only brief details of which will be given here as they are being published in full elsewhere by my colleague, Dr. J. R. B. Williams, and myself.
CONDITIONs NECESSARY FOR EXPERIMENT An experimental approach to this subject demanded (1) a tuberculous bacillemia, (2) trauma of various kinds of which that of a minimal degree would give the least controversial results, owing to the avoidance, as far as possible, of injury to the blood vessels causing haemorrhage and allowing the bacilli to escape into the damaged tissues. For the first we found that injection of approximately 500,000 human tubercle bacilli (H.37Rv) in 0-5 ml. saline into the left ventricle of rabbits was the most satisfactory procedure. To accomplish this, the thorax was opened in order that the manipulation could be undertaken visually as this ensured that the bacilli had actually entered the arterial side of the circulation. Similar experiments were performed on guinea-pigs but in these the dose of bacilli was approximately 125,000 bacilli in 0 25 ml. saline. By this means it was found that in rabbits tubercle bacilli could be isolated from 1 ml. of blood from fifteen minutes to twenty-four hours after inoculation. Of much importance, as it helps to explain the mechanism of infection of an injured site, was the finding that in rabbits tubercle bacilli could be isolated from catheter specimens of urine within two hours of inoculation, and at varying intervals up to twenty-four hours. At this early time it is not possible for any gross lesion to have developed in the kidney and the only explanation likely is that the tubercle bacilli had passed through the glomerular capillaries into the sub-capsular space and so into the urine.
For the production of trauma, various forms of injury were used, the chief being the injection into the muscles of penicillin, saline, peptone or other substances, as mentioned later, the site of such injections being marked on the overlying skin, though this was not altogether a trustworthy guide.
It was assumed that any tuberculous lesion developing in the muscles at the site of injury was due to the injection, as muscle tuberculosis in the animal experimentally infected with small doses of human strains, is, as in man, exceptionally rare. Such small doses (500,000 bacilli) as were employed in rabbits produced a very chronic disease, the animals, when allowed to live, being still apparently healthy six months later. This rarity of muscle tuberculosis in the rabbit experimentally infected with small doses of tubercle bacilli has also been commented on by Cobbett (1917); Calmette (1928) in his monumental work on tuberculosis makes no mention of muscle lesions, and neither do Corper and Lurie (1926) in their work on the localisation of tubercle bacilli in the tissues of different animals. Indeed, in our own experiments muscle tuberculosis was never found until after the sixth week of infection and then only with extreme rarity, though many blocks of muscle tissue were examined. The lesions occurring after the sixth week of infection may, of course, have been due to a secondary spread from lesions in the various viscera caused by the original inoculation. In the case of guinea-pigs, muscular lesions were never observed. The rarity .of muscle lesions may be due to lactic acid, which is produced in muscles, having an antimycobacterial effect (Dubos, 1953) .
THE EFFECTr OF TRAUMA TO MUSCLES
As was to be expected, the coarser forms of trauma such as the removal of a piece of muscle, severe blows, the insertion of ligatures, almost invariably resulted in a tuberculous lesion developing at the site, due possibly to the bacilli escaping from the severed vessels into the damaged tissues. The fact that experimental pyogenic infections sometimes localized around stitches was observed nearly a century ago by Billroth (1865). Silk ligatures which we used contain a relatively high proportion of silicate. Kettle (1924) showed experimentally in mice and in rabbits infected by the intravenous route with tubercle bacilli (human or bovine) that silica introduced into the muscles caused a heavier concentration of tubercle baTcilli at that site than did turpentine or calcium chloride, both of which 3 Section of Pathology 63 caused a more acute inflammatory response. Indeed, Kettle's Presidential Address to this Section in 1931 dealt partly with this very subject. The more minimal forms of injury such as intramuscular injection were studied in three groups of rabbits, all infected by the intracardiac route as already described. On the day of infection and the day following the animals in group (a), 10 rabbits, were injected with 0-3 ml. saline intramuscularly; in group (b), 10 rabbits, were injected with 0.3 ml. crystalline penicillin (300,000 units per ml.); and in group (c), 4 rabbits, were injected with 0-3 ml. 2% peptone. The animals were alj killed before the sixth week of infection and the muscles at the sites of the injection were investigated histologically for tuberculous lesions as well as uninjected muscles at some distance from those sites to serve as controls. Tuberculous lesions were found: in group (a), saline-in 2 out of 10 injected on the first day of infection and in none on the second; in group (b), penicillin-in 6 out of 10 on the first day and in 4 out of 10 on the second; in group (c), peptone-in all 4, both on the first and seconds days (Figs. 1 and 2). In all these groups no tuberculous lesion was found in the control muscles. It is unfortunately not desirable to apply any test for statistical significance to these results on account of (1) the difficulty of always finding the site of injection and (2) the variation of the response to tuberculous infection on the part of a mixed strain of rabbits, as commented on by Lurie (1928) . It is apparent, however, that the tuberculous infection localized much more frequently at the site of injections of penicillin and of peptone, given on the first or second day of infection, than at the site of injections of saline. This finding, together with the absence of lesions in muscles not injected, is of some significance. Undoubtedly, as we shall afterwards point out, the penicillin and peptone had introduced another factor. These experiments were repeated in guinea-pigs which had been infected by the same route as the rabbits, but with 0-25 ml. of a suspension containing approximately 125,000 bacilli of the same strain. In guinea-pigs, however, distaquaine penicillin required to be used in place of crystalline owing to these animals quickly wasting and dying in a few days after the injection of the latter. 0-2 ml. of distaquaine penicillin (300,000 units per ml.) was found to be fairly well tolerated, probably owing to the slower absorption of the penicillin.
The experiment was carried out on similar lines to that in the rabbits, injections being made into the muscles on the day of infection and on the day after in (a) 14 pigs-0-2 ml. saline; (b) 16 pigs-0{2 ml. distaquaine penicillin; (c) 6 pigs-0-2 ml. of the agent used for suspending the penicillin; (d) 4 pigs-0-2 ml. of 2% peptone. When these animals were killed twenty-eight days or less after the last injection, tuberculous lesions were found in the muscles at the injection site in group (a) saline-in none out of 14 injected on the first day and in 4 out of 14 on the second; in group (b) penicillin-in 4 of 16 on first day and 7 of 16 on second; in group (c) suspending agent-in 4 of 6 on first and second days; in group (d) peptone-in all 4 on both first and second days.
Though the results, on account of the same difficulty as experienced with rabbits, cannot be submitted to statistical proof, they are indicative that the penicillin, the suspending agent and the peptone are more liable to localize a tuberculous infection at the site of injection than saline. In all these groups, sections taken from the muscles not injected in each animal showed no tuberculous lesion. THE EFFECT OF TRAUMA TO JOINTS It is recognized, as already mentioned, that injury to a joint in the human subject with primary tuberculosis elsewhere occasionally results in tuberculous disease of the joint. We decided to try if we could prove this experimentally. Tuberculosis of the joints of rabbits experimentally infected with human type of tubercle bacilli may occasionally occur even when the disease is pursuing a chronic course. This has been noted by Cobbett (1917) and also by Calmette (1928) . In a series of 12 rabbits killed up to forty days after infection with the dose of bacilli used in these experiments, we never observed any histological evidence of tuberculosis in the larger joints like the knee or the elbow. In another 6 rabbits, 0*1 ml. of crystalline penicillin (500,000 units per ml.) was injected into the right knee and right elbow about one hour after intra-cardiac infection. In 4 the knee and in 6 the elbow showed histological tuberculous lesions in which tubercle bacilli were demonstrable when the animals were killed forty days or less after the infection (Fig. 3) . The corresponding joints on the opposite side of these animals showed no lesions histologically. In another series of rabbits in which joints were struck a sharp blow, tuberculous lesions were observed in a high proportion of the injured joints, but in these it was obvious at the time of experiment that some bruising of the superficial tissues had occasionally resulted.
PRIMARY LUNG Focus EXPERIMENTS
The tuberculous bacillkmia produced by intra-cardiac inoculation is highly artificial and bears little resemblance to what may happen in the human subject with, say, a tuberculous lesion in the lung, though sometimes in these cases tubercle bacilli do find their way into the blood stream to produce secondary lesions in kidneys, bones, joints, meninges and elsewhere. It was decided, therefore, to make an attempt to produce a lesion in the lung of the rabbit and of the guinea-pig, resembling the primary lung focus in the child, as described by Blacklock (1932) . Insufflation of tubercle bacilli into the trachea caused multiple lesions in the lungs and, therefore, was undesirable. It was found that by injecting 002 ml. of a suspension containing approximately 500 bacilli into the superficial part of the lung, exposed at thoracotomy, a lesion closely resembling the primary lung focus of the child could be produced. Indeed, in the successful experiment the resemblance was striking for, as in the child, the infection also spread by the peribronchial lymphatics to the hilar glands and thereafter became generalized.
In a small series of rabbits in which these lung foci had been produced, it was noted that the spread of the disease to the other lung and the other organs did not become histologically apparent until about the fourth week and it was assumed that shortly before this time tubercle bacilli were escaping from the lung lesion into the blood stream. To test this assumption coarse silk threads were inserted into the muscles of 2 rabbits during the first, second, third and fourth weeks, after the injection of tubercle bacilli into the lung, as already described. Tuberculous lesions occurred only around those ligatures inserted during the fourth week.
In a further series of 11 rabbits infected in the same way to produce a primary lung lesion, intramuscular injections of 0*25 ml. of crystalline penicillin (300,000 units per ml.) were made during the fourth and fifth weeks of infection. Of the 11 injections made during the fourth week, 2 showed evidence of tuberculous infection at the site of the injection in the muscle, as also did 3 of the 11 injections made during the fifth week (Figs. 4 and 5) .
In all these animals lung foci had bpen produced, and in addition there was histological -evidence of tuberculous involvement of the other lung and occasionally of the spleen and kidneys. Similar experiments were carried out in guinea-pigs, using distaquaine penicillin for intramuscular injection, but in only 1 out of 4 did a lesion result at the site of the intramuscular injection, though all showed, in addition to the lung focus, generalized involvement of the other organs.
Though disappointing, these results do resemble what occurs in the human subject with pulmonary tuberculosis, as in the human the occurrence of secondary tuberculous lesions at the site of injury is not common.
The possibility then suggested itself, could a tuberculous infection be localized in the lung after a primary infection of the thigh muscles? It is well recognized that in the rabbit the lung is one of the organs most affected, irrespective of the route of infection. Indeed Dr. E. G. Rees and I have found that human tubercle bacilli injected into the suprarenal localize very quickly in the lung. A small series of experiments, as yet incomplete, are in progress in which human tubercle bacilli were inoculated into the muscles of the right thigh and seven to fourteen days later 0 1 ml. of indian ink (to serve as a guide) was injected superficially into one aspect of a lobe of a lung and into the corresponding site on the other aspect 0-1 ml. of crystalline penicillin (500,000 units per ml.). In some of the animals killed about two months later the infection was found to have localized at the site of these injections, producing at the penicillin site an appearance very similar to that seen where the bacilli had been injected directly into the lung to produce a primary lung focus (Fig. 6) . Such a result may serve to explain why tuberculosis of the lung so frequently follows such diseases as measles, whooping cough and influenza, in which we know the lungs are injured by the inflammatory processes occurring in these diseases.
THE FACTORS INVOLVED IN THE LOCALIZATION OF THE INFECTION
In these experiments there was a tuberculous bacillemia, and any gross injury, such as bruising, would allow the bacilli to escape from the ruptured capillaries, or, if short of rupture the capillaries were so damaged as to cause thrombosis, then the bacilli might become arrested at the site of the thrombosis and there multiply, a tubercle follicle eventually forming around them. This is the likely explanation of some of the experiments in which a tuberculous lesion resulted at the site of a blow or in the area where silk or wire sutures had been introduced. But it is hardly sufficient to explain the positive results at the sites of injection of penicillin or peptone as in these heemorrhage was a rarity and the small needle used (size 18) would not be likely to cause sufficient trauma to produce thrombosis.
The other factor was the effect of the penicillin or the peptone on the tissues into which these substances had been introduced. With the early penicillin preparations, most of which were not absolutely pure, local reactions at the site of injection, such as necrosis,
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Proceedings of the Royal Society of Medicine 6 cedema, and cellular infiltration, sometimes occurred (Robinson, 1943; Selbie and McIntosh, 1943; Hamre et al., 1943; Darmady, 1946) . But this has not been reported with the purer crystalline forms. To ascertain if any damage resulted, 0-2 ml. crystalline penicillin G (20,000 units) was injected into the muscles of a series of guinea-pigs, marking the site of injection in the overlying skin. In a few of these animals killed on the fourth day a small microscopic necrotic focus with surrounding macrophage reaction was found. These foci were also observed in some of the animals as late as the seventh day after injection, but not afterwards. It was not easy to find such lesions and the muscle at the site of injection required to be serially sectioned. Of interest to us, however, was the macrophage response in these areas. Peptone injections produced a greater reaction on the part of these cells than did penicillin. The macrophages were probably attracted to the site by the foreign substances injected and in those experiments where the animals had been previously infected with tuberculosis, some of these cells, having already phagocytosed tubercle bacilli in the perivascular regions of the capillaries, might have carried them to the site of injection. It is well known that the large mononuclear leucocyte actively phagocytoses tubercle bacilli (Sabin and Doan, 1927; Lucke et al., 1933; Lurie, 1932 Lurie, , 1934 Vorwald, 1932; Jensen et al., 1935) , and in the cytoplasm of these cells the bacilli may multiply and survive for at least a time (White, 1927; Lurie, 1942; Suter, 1952) , though as the bacilli multiply, particularly the H.37Rv strain as used in these experiments, the mononuclears die. The death of these infected cells has been reported to be more rapid in the presence of penicillin by Mackaness (1952) , though penicillin has been extensively employed as a bacteriostatic agent in tissue culture (Gey et al., 1945) .
To help to explain what was occurring a small series of guinea-pigs were injected intraperitoneally with (a) 2 ml. crystalline penicillin (60,000 units), or (b) 2 ml. peptone (2%), or (c) 2 ml. saline; the animals were killed one to two days later. In films made from the scanty fluid in the peritoneal cavity, the cellular response in groups (a) and (b) killed one day after intraperitoneal injection consisted of polymorphs, lymphocytes and mononuclears, while in those killed two days afterwards the cells were mainly mononuclears. In group (c) very scanty cells were found. On histological examination of the omentum from these animals, an increase in mononuclear cells was observed, particularly around the capillaries and it seemed possible that it was these cells that were conveying the bacilli from the region of the capillaries into the peritoneal cavity. To verify this assumption, 26 guinea-pigs were infected by the injection of tubercle bacilli (H.37Rv) introduced into the left ventricle, as previously described. On the day of infection or the day after, the peritoneum was injected with (a) 2 ml. peptone solution-4 pigs; (b) 0-5 ml. crystalline penicillin (60,000 units)-14 pigs; (c) 2 ml. saline-8 pigs. In films made from the peritoneal exudate of group (a) scanty tubercle bacilli were found in all 4 animals, and in group (b) in 10 of the 14, whereas in group (c) no bacilli were found in any of the animals. The bacilli were chiefly found inside large mononuclear cells (Fig. 7) and cultures of the scanty peritoneal exudate in such cases yielded a few colonies of tubercle bacilli on Lowenstein's media, whereas in all the other cases no growth was obtained. It thus seemed a reasonable conclusion that the large mononuclear leucocyte was the vehicle by which the bacilli were conveyed from the region of the vascular system to the site of injury. It is known that the capillary vessels of the mesentery and omentum are more permeable to suspended particles than the capillaries elsewhere (Cappell, 1930) . Kusnetzowsky (1929) has also shown that in inflamed areas particles of indian ink pass through the endothelial cells and are phagocytosed in the extra-vascular spaces by polyblasts; Menkin and Menkin 7 Section of Pathology 67 (1931) have also demonstrated the same for graphite particles. The cellular reaction around sites of minor trauma, including those due to intramuscular injections, is mainly on the part of the mononuclear cells, whereas with more severe injury involving the death of more tissue, more polymorphonuclear leucocytes are attracted in the first place. Another factor which should be considered is the possible liberation of histamine from the focus of injury and the part played by it. Findlay (1928) was able to localize hkmatogenous pyogenic infections as well as vaccinia at the sites of intramuscular injections of histamine. It would be interesting to repeat his experiments in a tuberculous infection. Histamine undoubtedly will be liberated in areas of more severe injury and will cause some increased permeability of the capillaries of the part, but it is doubtful if sufficient is liberated as the result of a simple intramuscular injection, which admittedly may cause temporary interstitial pressure changes, which might have some transient effect on capillary permeability. Sager and Nickel (1929) have also demonstrated how Streptococcus viridans introduced intravenously will localize at the site of sterile abscesses produced by 10% silver nitrate solution, and Kettle (1924) showed how tubercle bacilli inoculated intravenously localize at the site of silica injections.
The very controversial question now arises, where do these mononuclear leucocytes arise? Advisedly we have used this term for these cells as it makes no definite implication as to their origin. Sabin et al. (1925) , Sabin and Doan (1927) and Cunningham et al. (1925) maintain that the mononuclear cells are derived from the clasmatocytes and are of reticuloendothelial origin, and that they actively phagocytose tubercle bacilli, whereas the monocyte, which appears later, is not so phagocytic and eventually differentiates into the epithelioid cell. They observed that the monocytes in the peripheral blood in acute experimental tuberculosis may harbour but probably do not destroy tubercle bacilli. Cappell (1930) from his extensive experiments on vital staining concluded that only a small proportion of the mononuclear cells of the tissues is derived from the monocytes of the blood or from the tissue histiocytes, and that their main origin is from the cells of the adventitial sheaths. Ebert and Florey (1939) found that at least some of the mononuclear leucocytes originate from the blood monocyte and that the tissue histiocyte does not migrate into an injured area but that mononuclear phagocytes may develop in the tissues. From our own observations in experimental tuberculosis we have been impressed that in the very early stages of an infection large numbers of mononuclear leucocytes (macrophages) are found around some of the smaller blood vessels in the infected region, and most likely the majority of these cells originate in that situation from some stem cell. Lurie (1934) has made similar observations and has further noted that these collections of mononuclear cells push the endothelial lining of the vessel ahead of them and so encroach on the lumen, thus being in a most advantageous position for phagocytosis of any bacilli in the blood stream which may become slowed at this point, due to the narrowing of the capillary.
Lastly the effect of the penicillin and the peptone on the localization of the infection must receive some consideration. It was observed during the progress of this work that where saline was injected bacilli rarely, if ever, localized; in the few cases where this happened a small vessel may have been pierced by the needle, allowing blood and bacilli to escape. Ungar and Muggleton (1946) have reported that the addition of penicillin to culture media resulted in an increased growth of the tubercle bacillus, while Iland and Baines (1949) from their experiments concluded that on account of the penicillinase produced by this organism it had no such effect, though their experiments were not identical with those of the former workers. Riviere et al. (1947) found that guinea-pigs infected with tubercle bacilli and treated with penicillin die much more rapidly than the controls not so treated. On account of the extreme toxicity of penicillin for these animals it seems more likely that death was accelerated by the penicillin alone. To find if penicillin had any effect on the progress of tuberculous infection in rabbits we infected 4 rabbits by intravenous inoculation with 0*01 mg. tubercle bacilli (H.37Rv) and another 4 with the same dose into the left ventricle. To 2 of the intravenous group and 2 of the left ventricle group, 1 ml. of crystalline penicillin (100,000 units) was injected intravenously every day for four weeks. The other 4 were given no injections and served as controls. All 8 animals were killed four weeks after the penicillin group had received their last injection, when no difference was found in the severity or the distribution of the lesions in those which had received penicillin and those which had not. Thus we can conclude that at least in the. rabbit penicillin does not stimulate the growth of tubercle bacilli as judged by the lesions produced.
When all the results of these experiments are considered the conclusion, though still controversial, may be reached that the macrophage is responsible for carrying the infection.
Thus a cell which does so much for the surgeon, scavenging dead tissue and phagocytosing ligatures, and for the physician by removing the products of deep-seated inflammation in the lung and elsewhere has been found wanting. For having phagocytosed the tubercle bacilli in the blood stream, but more probably in the immediate vicinity of the capillaries, it 68 Proceedings of the Royal Society of Medicne 8 still goes on carrying out its normal function by being attracted to a foreign substance introduced into the tissues or by damaged tissue and thus spreads the disease. It is my privilege to thank my two colleagues, Dr. J. R. B. Williams and Dr. E. G. Rees, who have helped me in some aspects of this work, and for their permission to use some of our joint work, as yet unpublished, for this Address. I would also wish to express my gratitude to two technical assistants, Miss June D. Hart and Mr. Geoffrey Brown, who at different times have given me invaluable assistance, and also for secretarial assistance to Miss M. Ash.
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